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Q. Explain the Concept of Hazard

The term "hazard" refers to anything that has the potential to cause harm or danger. Hazards can
be found in various settings, including workplaces, homes, and outdoor environments. They can
take on different forms, such as physical, chemical, biological, or environmental threats. Physical
hazards involve objects, conditions, or materials that could lead to injury, like sharp edges,
moving machinery, or wet floors. Chemical hazards are substances that may cause harm if
ingested, inhaled, or come into contact with skin, including toxic chemicals or fumes. Biological
hazards are living organisms or substances that could lead to illness, such as bacteria or viruses.
Environmental hazards refer to potentially harmful situations, such as extreme weather events or
natural disasters. Hazards have the potential to cause disasters. A Hazard is a threat, a future

source of danger, which has the potential to cause harm to:

People - death, injury, disease and stress
Human activity — economic, educational etc.

Property - property damage, economic loss of
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Environment - loss fauna and flora, pollution, loss of amenities. Some examples of
hazards are earthquakes, volcanic eruptions, cyclones, floods, landslides, and other such

events.

A natural phenomenon that occurs in a populated area is a hazardous event. A hazardous event
that causes unacceptably large numbers of fatalities and/or overwhelming property damage is a
natural disaster. In areas where there are no human interests, natural phenomena do not constitute

hazards nor do they result in disasters. The level of harm is governed by

» Magnitude of the hazard
» Frequency of hazard or recurrence
> Intensity at the impact point



Classificationof Hazards:

There are many different ways of classifying hazards. One the basis of nature of
origin, hazards is classified as follows:
» Natural hazards such as earthquakes or floods arise from purely natural
processes in the environment.
» Quasi-natural hazards such as smog or desertification arise through the
interaction of natural processes and human activities.
» Manmade hazards such as the toxicity of pesticides to fauna, accidental
release of chemicals or radiation from a nuclear plant. These arise directly as

a result of human activities.

() Natural hazards: Natural hazards are basically natural processes, which may become
hazardous when people live or work in the areas affected by these processes. They can also be
termed as catastrophic hazards when they have devastating consequences to larger population, or
have a worldwide effect, such as impacts huge wvolcanic eruptions, world-wide disease

epidemics, and world-wide droughts. They are further classified as follows;

Geophysical
Hydrological
Biological
Meteorological

Climatological
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Extra-terrestrial

Geophysical hazard: The phenomena originating from inside the earth as a result of the various
geological, geophysical and tectonic activities. The dynamic nature of earth’s crust resulted in

the geophysical hazards. These hazards include earthquakes, volcanoes, landslides etc.

Hydrological hazard: Events caused by imbalance in the normal hydrological cycle and/or

overflow of bodies of water caused by wind set-up tectonic activities eg; floods, tsunamis etc.



Meteorological hazard: Events caused by short-lived/small to meso scale atmospheric

processes (in the spectrum from minutes to days) eg; hailstorms, thunderstorms etc.

Climatological hazard: Events caused by long- lived/meso to macro scale atmospheric processes
(in the spectrum from intra-seasonal to multi-decadal climate variability). These include tropical

cyclonic storms, droughts etc.

Biological hazard: A hazard caused by the exposure to living organisms and their toxic

substances (e.g. venom, mold) or vector-borne diseases that they may carry.

Extraterrestrial hazard: A hazard caused by asteroids, meteoroids, and comets as they pass
near-earth, enter the Earth’s atmosphere, and/or strike the Earth, and by changes in interplanetary

conditions that effect the Earth’s magnetosphere, ionosphere, and thermosphere.

(i) Quasi- Natural Hazards: Quasi-natural hazard refers to those hazards that occur due to the
interaction between the activities done by the humans and the various types of natural processes

that take places on the surface of the earth. These are the some important quasi-natural hazards:

» Dam Failure Dam failures can occur as a result of structural failures, such as progressive
erosion of an embankment or overtopping and breaching by a severe flood. Disastrous
floods caused by dam failures, although not in the category of natural hazards, have
caused great loss of life and property damage, primarily due to their unexpected nature
and high velocity floodwater.

» Earthquake: Due to construction of large dams in mountain areas, which insert pressure
on land and intensifying the intensity of earthquake.

» Desertification: It is the process by which natural or human causes reduce the biological
productivity of dry lands (arid and semiarid lands). Declines in productivity may be the
result of climate change, deforestation, overgrazing, poverty, political instability,
unsustainable irrigation practices, or combinations of these factors. The concept does not
refer to the physical expansion of existing deserts but rather to the various processes that
threaten all dry land ecosystems, including deserts as well as grasslands and scrublands.

» Smog: It is a type of intense air pollution. The word "smog" was coined in the early 20th
century, and is a contraction (portmanteau) of the words smoke and fog to refer to smoky

fog; its opacity, and odor. Man-made smog is derived from coal combustion emissions,



vehicular emissions, industrial emissions, forest and agricultural fires and photochemical

reactions of these emissions.

(il) Man-made Hazards: Man-Made Hazards are events that are caused by humans and occur
in or close to human settlements. The events leading up to a man-made hazard may be the result
of deliberate or negligent human actions, but their impact can be equally as devastating. Some

important man-made hazards are: Technological hazards and Social hazards.
Hazards are also classified on the basis of their speed of onset as:

1. Slow Onset — Slow onset events provide response time, i.e. the time to raise warning and time

required for preparedness and response eg; drought, Heat waves.

2. Fast Onset — These events give no response time, and affects instantaneously. e.g:
Earthquake, Cloud Bursts etc.

3. Medium onset — Though not well defined, but these can be considered as events which fall in
between slow and fast onset. These provide a very short time window to generate warnings and

prepare for the hazard. e.g. Cyclones, Floods.
Characteristics of Hazards are as under —

e Magnitude — is the strength or force of the hazard event. The scale of measurement
varies across hazards. While earthquake is measured in Richter scale or Modified
Mercalli Intensity scale, Hurricanes are measured in Saffir Simpson Hurricane scale.
Certain hazards have no well-defined scale of measurement and are measured based on
their impacts.

e Duration —is the time during which a hazard event persists.

e Seasonality — The particular season in which the hazards are more likely to occur.

e Spatial Extent — The area affected by hazard.

Assessment of Hazards:

The hazard related study is named Hazard Assessment and it involves the analysis of the

physical aspects of the phenomena through the collection of historic records, the interpretation of



topographical, geological, hydrological information to provide the estimation of the temporal and

spatial probability of occurrence and the magnitude of the hazardous event.
1. Analysis of Hazards

2. Vulnerability Assessment

3. Risk Assessment

Q. Concept of Disaster

Disasters are serious disruptions to the functioning of a community that exceed its capacity to
cope using its own resources. Disasters can be caused by natural, man-made and
technological hazards, as well as various factors that influence the exposure and vulnerability of
a community. Disasters can be caused by many different kinds of hazards—scroll down for
examples—and can have devastating impacts on people and communities. The frequency,
complexity and severity of their impacts are likely to increase in the future due to factors such as
climate change, displacement, conflict, rapid and unplanned urbanization, technological hazards
and public health emergencies. But disasters can and should be prevented. We can prevent
hazards from becoming disasters by helping communities to be prepared, reduce their risks, and

become more resilient.

Types of disasters

Primarily disasters are triggered by natural hazards or human-induced, or result from a
combination of both. In particular, human-induced factors can greatly aggravate the adverse
impacts of a natural disaster. Even at a larger scale, globally, the UN Inter-Governmental Panel
on Climate Change (IPCC) has shown that human-induced climate change has significantly
increased both the frequency and intensity of extreme weather events. While heavy rains,
cyclones, or earthquakes are all natural, the impacts may, and are usually, worsened by many
factors related to human activity. The extensive industrialization and urbanization increases both
the probability of human induced disasters, and the extent of potential damage to life and
property from both natural and human-induced disasters. The human society is also vulnerable to

Chemical, Biological, Radiological, and Nuclear (CBRN) disasters.


https://www.ifrc.org/disaster-preparedness
https://www.ifrc.org/climate-smart-disaster-risk-reduction
https://www.ifrc.org/climate-smart-disaster-risk-reduction

1. Natural Disaster: A Natural disaster is an unforeseen occurrence of an event that causes harm
to society. There are many natural disasters that damage the environment and the people living in
it. Some of them are earthquakes, cyclones, floods, Tsunami, landslides, volcanic eruption, and

avalanches.

2. Man-made Disaster: Man-made disasters are catastrophic events that result from human
actions, either intentional or unintentional, that cause significant damage to life, property, and the
environment. Unlike natural disasters, which are caused by natural processes, man-made
disasters arise from human negligence, error, or malice. These include industrial disasters,

technological disasters, and environmental pollution etc.

Disaster management

Disaster management is a process of preparing an effective response to disasters. It involves
organizing resources to allocate them strategically in order to lessen the devastations caused by
disasters. Disaster management refers to a structured approach aimed at protecting vital
infrastructure from damage caused by natural or man-made disasters. It involves a continuous
and integrated process that includes planning, organizing, coordinating, and taking actions to
prevent, mitigate, and respond to disasters. India is highly vulnerable to disasters due to its
climatic conditions and socio-economic factors. Inresponse, the Government of India passed the
Disaster Management Act of 2005, which led to the establishment of the National Disaster
Management Authority to ensure a comprehensive and coordinated approach to managing

disasters.

Managing Disasters

Specifically, disaster management is about organizing and directing resources to cope with a
disaster and coordinating the roles and responsibilities of responders, private sector
organizations, public sector agencies, nonprofit and faith-based organizations, volunteers,
donations, etc. The ultimate goal of the disaster-management leader is to minimize the event’s

impact, something that involves preparedness, response, recovery and mitigation.



The 5 Stages of the Disaster-Management Cycle

When properly implemented, the disaster-management cycle can lessen the impact of a
catastrophic event. It can also incorporate the policies and emergency responses needed for a

full, expedited recovery. The cycle involves the following five stages:

1. Prevention

The best way to address a disaster is by being proactive. This means identifying potential hazards
and devising safeguards to mitigate their impact. Although this stage in the cycle involves
putting permanent measures into place that can help minimize disaster risk, it’s important to

acknowledge that disasters can’t always be prevented.

Prevention involves scenarios such as the following:
> Implementing an evacuation plan in a school, for example, showing teachers how to lead

students to safety in the event of a tornado or fire

> Planning and designing a city in a way that minimizes the risk of flooding, for example,

with the use of locks, dams or channels to divert water away from populous areas
2. Mitigation

Mitigation aims to minimize the loss of human life that would result from a disaster. Both

structural and nonstructural measures may be taken.

> A structural measure means changing the physical characteristics of a building or an
environment to curb the effects of a disaster. For example, clearing trees away from a
house can ensure that dangerous storms don’t knock down the trees and send them

crashing into homes and public buildings.

> Nonstructural measures involve adopting or amending building codes to optimize safety

for all future building construction.

3. Preparedness

Preparedness is an ongoing process in which individuals, communities, businesses and

organizations can plan and train for what they’ll do in the event of a disaster. Preparedness is



defined by ongoing training, evaluating and corrective action, ensuring the highest level of

readiness.

Fire drills, active-shooter drills and evacuation rehearsals are all good examples of the

preparedness stage.

4. Response

Response is what happens after the disaster occurs. It involves both short- and long-term
responses. ldeally, the disaster-management leader will coordinate the use of resources
(including personnel, supplies and equipment) to help restore personal and environmental safety,
as well as to minimize the risk of any additional property damage. During the response stage, any
ongoing hazards are removed from the area; for example, in the aftermath of a wildfire, any

lingering fires will be put out, and areas that pose a high flammability risk will be stabilized.

5. Recovery

The fifth stage in the disaster-management cycle is recovery. This can take a long time,
sometimes years or decades. For example, some areas in New Orleans have yet to fully recover
from Hurricane Katrina in 2005. It involves stabilizing the area and restoring all essential
community functions. Recovery requires prioritization: first, essential services like food, clean
water, utilities, transportation and healthcare will be restored, with less-essential services being

prioritized later.

Ultimately, this stage is about helping individuals, communities, businesses and organizations

return to normal or a new normal depending on the impact of the disaster.
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Natural Hazards

Natural hazards refer to environmental events that have the potential to affect human societies
and the environment. These should not be confused with manmade hazards, which result from
human activities. For instance, flooding caused by changes in river flows is a natural hazard,
whereas flooding resulting from a dam failure is classified as a manmade hazard and, therefore,
is not included in the National Risk Index. They can also be termed as catastrophic hazards when
they have devastating consequences to larger population, or have a worldwide effect, such as

impacts huge volcanic eruptions, world-wide disease epidemics, and world-wide droughts.

Classification of Natural Hazards

The natural hazards that are the triggers for natural disasters are broadly classified into six

categories. The definitions and descriptions of each hazard are as follows:

» Geophysical hazard: This is also termed as geological hazard and

originates from the solid crust of the Earth. The events associated with this
hazard include earthquakes, volcanic activity, and dry mass movement.

» Hvdrological hazard: This hazard is associated with the occurrence,

movement, and distribution of fresh and saltwater over or beneath the
Earth’s surface. The events created by this hazard include floods, landslides,
and scour and wave action.

» Meteorological hazard: This hazard constitutes short-lived events having a

time-span of minutes to a few days and is caused by micro- (2000 km) scale.
Droughts, wildfires, glacial movement, and glacial lake outburst are some of
the events associated with this hazard.

» Climatological hazard: A hazard linked with variability in climate over a

broad time-span ranging from intra-season to multi-decade at a meso- to



macro- (>2000 km) scale. Droughts, wildfires, glacial movement, and
glacial lake outburst are some of the events associated with this hazard.
» Biological hazard: A hazard originating from a biological substance, e.g.,

venom, mold, or a vector carrying disease-causing organisms, exposure to
which poses a threat to other living beings or humans. Locust swarms, algal
blooms, venomous wildlife infestation, and vector-borne diseases such as
plague, malaria, dengue, and COVID-19 are some examples of this hazard.
» Extraterrestrial hazard: A hazard originating outside the Earth’s

atmosphere that may be caused by residues of asteroids, meteorites, comets,
or human space debris, when these enter Earth’s atmosphere, or the impact
caused by these objects on Earth’s surface. This hazard may also be caused
by interplanetary conditions such as solar flares that can cause disruption in

the Earth’s magnetosphere, thermosphere, or ionosphere.

A few natural hazards are described as follows:

1. Earthquakes: Earthquakes are natural phenomena that occur when there is a

sudden release of energy in the Earth's crust, causing the ground to shake.
This release of energy typically results from the movement of tectonic
plates, which make up the Earth's outer shell. The energy released during an
earthquake travels in the form of seismic waves, which can cause the ground
to move and can lead to significant destruction.

Seismology is the scientific study of earthquakes and the propagation of
seismic waves through the Earth. It involves analyzing how seismic waves
travel through the Earth’s mnterior and how they interact with different layers
of the Earth’s crust. The instrument used by seismologists to detect the
motion of the ground caused seismic waves is called as seismometer or

seismograph. The seismometer records this data on a seismograph,



producing a visual record called a seismogram, which helps determine the
size, location, and depth of an earthquake.

Characteristics of earthquakes:
» Tectonic Movements: Most earthquakes are caused by the shifting of

tectonic plates at fault lines. These plates can move in various ways,
such as colliding (convergent boundaries), moving apart (divergent
boundaries), or sliding past one another (transform boundaries).

» Epicenter: The point on the Earth's surface directly above where the
earthquake originates is called the epicenter. This is usually the area
where the most damage is felt.

» Focus (Hypocenter): The focus or hypocenter is the point inside the
Earth where the earthquake starts, typically along a fault line. The
deeper the focus, the less intense the shaking at the surface.

» Seismic Waves: Earthquakes generate seismic waves that travel
through the Earth. These waves can be of two main types:

» Primary Waves (P-waves): Fast-moving, compression waves that
can travel through solids, liquids, and gases.

» Secondary Waves (S-waves): Slower waves that only travel through
solids and cause the ground to shake in a more side-to-side motion.

» Magnitude: The magnitude of an earthquake measures the amount of
energy released. It is usually measured using the Richter scale or the
moment magnitude scale. A higher magnitude means a stronger
earthquake.

» Aftershocks: These are smaller tremors that follow the main
earthquake and can occur days, weeks, or even months afterward.



The Indian subcontinent has experienced numerous devastating earthquakes,
primarily due to the Indian plate colliding with the Asian plate at a rate of
approximately 47 mm per year. This constant tectonic movement is the main cause
of frequent and intense earthquakes in the region. According to geographical data,
about 58% of India’s land is at risk of earthquakes. A report by the World Bank
and United Nations predicts that by 2050, around 200 million people living in
cities will be exposed to the threats of earthquakes and storms.

India's latest seismic zoning map, as specified in the earthquake-resistant design
code (IS 1893 Part 1, 2002), divides the country into four seismic zones based on
earthquake risk:

» Zone 2: Lowest seismic risk.
» Zone 3: Moderate seismic risk.
» Zone 4: High seismic risk.
» Zone 5: Highest seismic risk.
Impact of Earthquakes:
Earthquakes can lead to significant destruction, including:

« Ground Shaking: This is the primary cause of damage to buildings,

infrastructure, and roads.

« Surface Rupture: When the ground breaks along a fault line, it can cause
significant structural damage.

. Tsunamis: Underwater earthquakes can trigger tsunamis, which are large

waves that cause devastation to coastal areas.



. Landslides: Earthquakes can trigger landslides, especially in mountainous
areas, leading to further destruction.

2. Landslides: A landslide is the movement of rock, soil, or debris down a slope.
It is a type of mass wasting, which refers to any downward movement of earth
materials under the influence of gravity. The term "landslide™ includes five main
types of slope movements: falls, topples, slides, spreads, and flows. These
movements are further classified based on the type of material involved, such as
bedrock, debris, or earth. Debris flows (often called mudflows or mudslides) and
rock falls are common examples of landslides.

Landslides generally have multiple causes. They occur when the forces pulling
materials downward (mainly gravity) exceed the strength of the earth materials
making up the slope. Contributing factors that increase the effects of gravity or
decrease the strength of the materials include rainfall, snowmelt and fluctuations in
water levels, stream erosion, changes in groundwater, earthquakes, volcanic
activity, and disturbances from human activities. Sometimes, these factors work

together to trigger alandslide.

In addition to land-based landslides, submarine landslides (those that occur
underwater) can also happen. These can be triggered by similar forces and may

lead to tsunamis, which can damage coastal regions.

Landslide mitigation and prevention:

Landslides are a recurring threat to human life and livelihoods, particularly in
regions that have seen rapid population growth and economic expansion. To
manage these risks, preventive measures are often implemented, such as relocating

people from areas with a history of landslides, restricting certain land uses in



unstable areas, and setting up early warning systems that monitor conditions like
strain in soil and rocks, slope movement, and groundwater levels.

In addition, various direct approaches can help prevent landslides, including
altering slope shapes, using chemicals to strengthen the material of the slope,
building structures like retaining walls and piles, sealing rock fractures, redirecting
debris flows, and improving surface and underwater drainage systems. However,
these solutions are often limited by factors such as cost, the severity and frequency
of landslides, and the extent of human populations at risk.

3. Eloods: A flood is an overflow of water onto land that is usually dry, resulting
in the submergence of normally dry areas. Flooding occurs when the amount of
water flowing through a river, lake, or other water bodies exceeds the capacity of
the natural or man-made boundaries, such as riverbanks or dams. It can also
happen when heavy rainfall, snowmelt, or other factors overwhelm drainage
systems.

Types of Floods:

1. River Floods: These occur when rivers or streams overflow their banks due
to excessive rainfall or snowmelt, leading to the inundation of nearby land.

2. Coastal Floods: Caused by rising sea levels, high tides, or storms like
hurricanes and cyclones, these floods impact coastal areas.

3. Flash Floods: These are rapid and intense floods that occur suddenly, often
within six hours of heavy rainfall or an event like a dam break. They
typically result in swift and dangerous water rise in small streams or urban

areas.



4. Urban Floods: Occur in cities or towns when drainage systems become

overwhelmed by heavy rainfall or other factors, leading to the flooding of
streets and properties.

5. Pluvial Floods: Occur due to intense rainfall over a short period, especially

6.

in areas that lack sufficient drainage, causing localized flooding.

Ice Jam Floods: These occur when chunks of ice block rivers or streams,
causing water to back up and flood the surrounding areas.

Causes of Floods:

Heavy Rainfall: Excessive or prolonged rainfall can overwhelm rivers,

lakes, or drainage systems, causing water to spill over onto land.

Snowmelt: In spring, rapid snowmelt can lead to an increase in river flow,

potentially causing floods.

Dam or Levee Failure: Structural failures in dams or levees can result in
the sudden release of large amounts of water, leading to catastrophic

flooding downstream.

Storm Surges: High winds and low pressure during storms like hurricanes
and typhoons can push ocean water onto coastal areas, causing flooding.

Land Use and Urbanization: Poor drainage systems, deforestation, and
urbanization can exacerbate flooding risks by reducing the land’s ability to

absorb rainwater.

Impacts of Floods:

Damage to Property: Floods can cause widespread destruction of homes,

infrastructure, and businesses.



« Loss of Life: Flash floods and severe flooding can lead to fatalities,

particularly if there is insufficient warning.

. Displacement: People may be forced to leave their homes due to rising

waters.

. Environmental Damage: Flooding can erode soil, destroy habitats, and

contaminate water supplies.

« Economic Losses: Floods often lead to significant economic losses,

particularly in agricultural, industrial, and urban areas.
Flood Prevention and Management:

« Flood Control Infrastructure: Building dams, levees, and flood barriers

can help manage water flow and protect vulnerable areas.

. Early Warning Systems: Monitoring weather patterns, river levels, and

rainfall to provide warnings to communities about potential floods.

. Better Urban Planning: Improving drainage systems, restricting

construction in flood-prone areas, and enhancing flood resilience in cities.

. River Management: Restoring wetlands, maintaining river channels, and

controlling deforestation can help prevent excessive flooding

4. Snow Avalanches: Snow avalanches are a major natural hazard in mountain

areas covered by snow. They are a rapid, gravity-driven mass movement of
snow, ice, and sometimes rocks, soil, and vegetation down a steep
slope. Avalanches can occur in many different sizes and formats, and can be
very damaging.



Types of Snow Avalanches:

1. Slab Avalanches: These are the most dangerous type of avalanche,

occurring when a cohesive layer of snow (the "slab™) detaches from the
underlying snowpack and slides down the slope. Slab avalanches can travel

quickly and involve large amounts of snow.

Loose Snow Avalanches (Point Avalanches): These avalanches start from
a small point and gradually spread out, gathering more snow as they move
downhill. They are generally less powerful than slab avalanches but can still

be hazardous in certain conditions.

Wet Avalanches: These occur when the snow becomes wet due to higher
temperatures, rain, or melting, making the snowpack heavier and more likely

to slide. Wet avalanches tend to be slower but can still be very destructive.

. Dry Avalanches: These involve snow that remains dry and powdery, often

caused by lower temperatures. Dry avalanches can travel faster and farther

than wet avalanches and are more dangerous.

Causes of Snow Avalanches:

Heavy Snowfall: Accumulation of large amounts of snow on steep slopes
can increase the risk of avalanches. This is particularly true if the snow falls

rapidly or if the new snow is unstable.

Rapid Temperature Changes: A sudden rise in temperature can cause
snow to melt or weaken, leading to an avalanche. This is especially common

in the spring when warmer temperatures follow a period of heavy snowfall.



« Wind: Strong winds can transport snow, creating unstable snowpacks,

especially on leeward slopes where snow can accumulate in thick layers.

« Human Activity: Activities such as skiing, snowboarding, mountaineering,
or snowmobiling can trigger avalanches, especially if they disturb the
snowpack on steep slopes.

« Earthquakes or Vibrations: In some cases, even small seismic activities or

vibrations from nearby explosions can trigger an avalanche.

« Slope Angle and Terrain: Avalanches are more likely to occur on slopes
between 30° and 45°. The shape and terrain of the slope, as well as
underlying rockor vegetation, can also affect the stability of the snowpack.

Impacts of Snow Avalanches:

« Destruction of Property: Avalanches can bury structures such as homes,

roads, and ski resorts, causing extensive damage.

. Loss of Life: Avalanches are extremely dangerous, and even experienced
outdoor enthusiasts can be caught in their path, leading to fatalities.

« Disruption of Transportation: Avalanches can block roads, railways, and
other transportation routes, making it difficult for rescue teams to reach

affected areas.

« Environmental Damage: Avalanches can also affect vegetation and

wildlife habitats, disrupting ecosystems.
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Human Induced Hazards

Human-induced hazards, or man-made hazards, arise from human actions,
mistakes, or failures in systems. These hazards can result from accidents in human-
made infrastructure or technology, or from intentional human actions that cause
destruction or loss of life. They can cause varying degrees of damage to
individuals, communities, economies, supply chains, and the environment. To be
classified as a man-made hazard, an event must lead to environmental damage,

financial loss, and human casualties.

Human activities like deforestation and desertification contribute to the release of
greenhouse gases, which increase global temperatures and alter climate patterns,
including changing monsoon cycles. Examples of human-induced hazards include
famine, drought, wildfires, civil unrest, armed conflict, and chemical and
biological threats, all of which can have significant consequences for societies and

ecosystems.
Types of Human-Induced Hazards:

1. Industrial Accidents: These include accidents in factories, chemical plants,
nuclear power plants, or other industrial settings. Examples include chemical
spills, nuclear accidents, and explosions.

2. Pollution: Environmental contamination from human activities, such as air,
water, and soil pollution, caused by industries, vehicles, or waste disposal.
These can lead to health problems, ecosystem damage, and global issues like

climate change.



. Deforestation: The large-scale removal of forests for agriculture or urban
development contributes to soil erosion, loss of biodiversity, and the release
of greenhouse gases that drive climate change.

. Climate Change: Human activities like burning fossil fuels, deforestation,
and industrial processes release greenhouse gases, leading to global
warming, which causes shifts in weather patterns, rising sea levels, and
extreme weather events.

. Technological Failures: Accidental breakdowns in technology, such as
software malfunctions, power grid failures, or transportation accidents, can
disrupt daily life and cause significant damage.

. Armed Conflict and Terrorism: Wars, civil unrest, and acts of terrorism
are human-induced hazards that result in loss of life, property damage, and
long-term environmental harm.

. Chemical and Biological Hazards: The release of harmful chemicals or
biological agents into the environment, whether through industrial accidents,
warfare, or other means, can lead to widespread health risks.

. Urbanization and Land Use Changes: Rapid urban development without
proper planning can create hazards like inadequate drainage systems, leading
to flooding, or poor construction practices that increase vulnerability to
natural disasters.

» Biological hazards, or biohazards, are biological agents that can threaten

the health of living organisms. These hazards can originate from various
sources such as bacteria, viruses, insects, plants, animals, and humans.
Some biohazards cause communicable diseases, which can spread easily
from one person to another after initial exposure. Other diseases may

only be transmissible in specific forms, such as pneumonic plague, which



IS contagious, compared to bubonic plague, which is not. Additionally,
some biohazards, like respiratory anthrax, are not typically spread
between individuals. The severity of diseases caused by biohazards,
along with the number of people affected, can lead to a strain on
healthcare systems, necessitating the implementation of measures to
control the disease's spread and prevent further harm.

The U.S. Centers for Disease Control and Prevention (CDC) classifies diseases
based on their level of risk, from minimal (Level 1) to extreme (Level 4).

. Biohazard Level 1: Includes agents that are harmless and do not cause
disease in healthy humans or animals, posing very little environmental risk.
Examples are Bacillus subtilis and non-pathogenic Escherichia coli strains.

. Biohazard Level 2: Includes agents linked to human diseases that are
usually not serious and for which treatments or preventive measures are
often available, with minimal environmental impact. Examples include
hepatitis A, B, and C, and Lyme disease.

. Biohazard Level 3: Comprises agents that cause severe or potentially fatal
diseases in humans or animals, with available preventive or therapeutic
options. These agents typically do not spread easily between individuals.
Examples are anthraxand Hantaviruses.

. Biohazard Level 4: Contains agents that can cause serious or fatal diseases
in humans and animals, with few or no available treatments or vaccines.
These agents pose a high risk to individuals and communities, as they can

spread easily between people.

» Urban fires are fires that occur in densely populated areas, such as cities
or towns, where buildings and communities are closely packed together.



These fires can spread quickly due to the high concentration of structures,
narrow streets, and the presence of flammable materials in both
residential and commercial buildings. Causes of urban fires include
accidents, negligence, electrical malfunctions, natural disasters, or even
intentional acts like arson.

Key Features of Urban Fires:

1. High Population Density: Urban fires are more hazardous due to the large
number of people and buildings in close proximity, increasing the risk of
injuries, fatalities, and extensive property damage.

2. Complex Infrastructure: Urban areas often have tall buildings, narrow
streets, and older structures that make firefighting efforts more difficult. The
design and materials of these buildings can also contribute to the rapid
spread of fire.

3. Multiple Causes: Urban fires can be caused by various factors such as
cooking accidents, faulty wiring, gas leaks, industrial incidents, or even
deliberate acts like arson.

4. Increased Risk to Property and Lives: The close proximity of people
living or working in urban areas makes fires particularly dangerous, often
resulting in significant property loss and posing serious threats to human
lives, especially if fire safety measures are insufficient.

5. Environmental and Economic Consequences: Besides immediate harm to
people and property, urban fires can lead to long-term environmental
damage, air pollution, and major economic losses from the destruction of
infrastructure, businesses, and homes.



> Wildfires (also known as bushfires, brush fires, or forest fires) are large,
uncontrollable fires that can cause significant destruction in both rural
and urban areas. They spread rapidly, shift directions unexpectedly, and
can even travel long distances when embers are carried by the wind.
These fires may be triggered by natural causes such as lightning or by
human negligence, like the careless disposal of a cigarette. The rate at
which a wildfire spreads depends on the landscape, the availability of
fuel (such as vegetation or dead wood), and weather conditions (like
wind and heat). What starts as a small fire can quickly escalate into a
massive blaze in just a few minutes.

Features of Wildfires:

. Speed: Wildfires can move with astonishing speed, destroying vegetation,
trees, and structures in their path.

. Temperature: They can reach temperatures exceeding 2,000 degrees
Fahrenheit (1093 degrees Celsius), instantly harming plant and animal life,
making them extremely hazardous.

. Affected Area: Wildfires can impact extensive areas, from small patches to
entire regions, leaving behind significant ecological and economic damage.

» Air_and Water Pollution is major environmental concerns that pose

significant health risks to humans and the environment.

« Air Pollution occurs when harmful substances such as dust, smoke, or toxic
gases are released into the atmosphere. These pollutants can come from
natural events like volcanic eruptions or from human activities like industrial

processes and vehicle emissions. Air pollution can lead to various health



issues, including breathing problems, heart disease, and cancer. It also
contributes to climate change, which can intensify natural disasters like
droughts and floods. The pollutants that cause air pollution are classified
into three main types: suspended particles (such as dust, smoke, and mist),
gaseous pollutants (gases and vapors), and odors.

« Water Pollution happens when harmful substances are introduced into
water sources, making them unsafe for drinking and harming aquatic life.
Common causes of water pollution include agricultural runoff, industrial
waste, and sewage. Chemical contaminants in surface water can pose health
risks, especially when these water bodies are used for drinking or are linked
to wells that provide drinking water. Waterways are also important for other
activities such as washing, fishing, and recreation, so water pollution can
have widespread impacts on both health and the environment.

» Technological hazards refer to risks that arise from the use of

technology or industrial activities. These hazards typically result from
human actions involving complex systems, machinery, or equipment, and
they can have serious consequences for human health, safety, and the
environment. Technological hazards may include accidents, equipment
failures, and system malfunctions that lead to harmful outcomes.

Types of Technological Hazards:

1. Industrial Accidents: These are incidents like explosions, fires, or toxic
chemical spills that occur in factories or plants due to faulty equipment, poor

maintenance, or human mistakes.



. Nuclear Hazards: These dangers come from nuclear power, including
accidents like reactor meltdowns or radioactive material leaks, which can
expose people to harmful radiation.

. Chemical Hazards: These occur when dangerous chemicals are released
into the environment, often due to mishandling or accidents in industries like
manufacturing or agriculture.

. Technological Failures: This includes issues like power grid failures,
malfunctions in transportation systems (e.g., planes or trains), or breakdowns
iIn communication networks that disrupt services and cause harm.

. Cyber security Threats: These hazards involve risks from cyber attacks or
data breaches that target critical infrastructure, disrupt services, or
compromise sensitive information.

Impact of Technological Hazards:

Health Risks: Exposure to chemicals, radiation, or industrial accidents can
lead to serious health problems, including long-term illnesses, injuries, or
death.

Environmental Damage: Technological accidents can contaminate the air,
water, and soil, leading to ongoing environmental harm.

Economic Losses: Technological hazards can result in significant financial
costs, including repairs, cleanup, lost productivity, and legal liabilities.

Mitigation of Technological Hazards:

Safety Regulations: Enforcing safety standards and rules helps reduce the
likelihood of accidents, such as building codes and industrial safety

guidelines.



« Monitoring Systems: Regular monitoring of technological systems can
identify potential issues before they lead to problems, enabling timely

maintenance.
. Emergency Plans: Preparing for emergencies with response plans and drills
ensures quick action in case of technological failures or accidents.
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